The contribution of electrostatic factors to the stabilization of the conformation of cytochrome c. Studies on the maleylated protein.
All the lysines of horse heart cytochrome c were maleylated yielding a low spin product. At room temperature and low salt concentration, this product lacked the 695 nm absorption band and showed tryptophan fluorescence and circular dichroic spectra typical of denatured cytochrome c. The 695 nm band and the native tryptophan fluorescence and circular dichroic spectra were restored by addition of salts, their effectiveness being dependent on the charge of the cation. On low salt concentration, the 695 nm band was also restored by lowering the temperature. Studies of the temperature dependence of the 695 nm band indicate that the thermal denaturation of maleylated cytochrome c occurs at temperatures 60-70 degrees C lower than in the native protein. This implies a destabilization of the native conformation by 5.6 kcal/mol; a similar value is evidenced by comparative urea denaturation studies on the native and modified proteins. The results confirm the assumption that the native conformation of cytochrome c is mostly determined by interactions involving internal residues.